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This invention relates to tire extingulshers uti- 
lizing carbon _dioxide as an extinguishing agent, 
and particularly fo a large eapacity discharge 
device for projecting carbon dioxide snow for the 
purpose of extingdhing rires. 
In producln snow from liquid carbon dioxide, 
iis known that the presence of entrained air in 
the emerging stream of carbon dioxide tends to 
decrease the amount of snow formed and thus 
decreases the effective concentration of the cal-- 10 
bon dioxide delivred to the tire. 
So-called horns have been developed which 
bave certain well-deflned shapes for the purpose 
of reducing the amount of entrained air and 
increastng the amount of carbon dioxide which 15 
is transformed into snow. 
In order to have the best eflïciency, such horns 
should have a deflnite length with respect fo their 
diameters and aiso with respect ,fo the rate of 
discharge of carbon dioxide through the dis- 20 
charge nozzle. It can be seen, therefore, that 
an increase in the discharge from one of such 
horns can be attained only by increasing its noz- 
zle opening, its diameter, and its length. For 
this reason, itis diflïcult fo obtain a large con- 25 
centrated discharge of carbon dioxide snow with- 
out increasing the length of the horn fo an ex- 
tent resulting in an unwie]dy device, especial]y 
if itis intended fo be portable and held in the 
hand of the operator. 30 
Itis an object of the present invention to pro- 
vide a discharge horn having an increased dis- 
charge without a corresponding increase in the 
length thereof. 
Itis a further object of the present invention 
to provide a discharge horn of increased eflïciency, 
that is, to increase the percentage of the dis- 
charge of carbon dioxide which is de]ivered as 
snow. 
In accordance with the invention, this is ac- 40 
complished by providing a plurality of properly 
proportioned discharge horns each of which has 
a nozzle to deliver carbon dioxide to ifs horn ai 
a rate fo assure that the maximum amount of 
carbon dioxide is transformed into snow. Means 
are provided fo prevent the entrainment of air 
between the various horns. In one form of the 
invention, the entrainment is prevented by pro- 
viding an outer shield or horn which is shaped 
generally fo receive the cluster of smaller horns, 50 
and if desired, the outer shield may be extended 
somewhat beyond the ends of the smailer horns 
fo still further prevent the entrainment of air. 
In accordance with another form of the inven- 
tion, an apertured front plate is provided to block 55 
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off the interstices between the cluster of small 
horns and to act as a supporting structure to 
give rigidity to the assemb]y. In accordance with 
still another form of the invention, the various 
individual sma]l horns making up the assembly 
are formed with a cross sectional shape so as to 
fit together to prevent interstices therebetween 
and thus prevent the entrainment of air. 
Other objects and advantages of the invention 
will be apparent from the following description 
and from the accompanylng drawings, which 
show by way of example, embodiments of the 
invention. 
In the drawings: 
Figure 1 is a longitudinal sectional view of one 
form of horn in accordance with the invention. 
Figure 2 is an end view of the horn shown in 
Figure 1 looking at the discharge end. 
Figure 3 is a fragmentary section of a :modifled 
form of horn. 
Figure 4 is an end view similar to Figure 2 of 
the horn partly shown in Figure 3. 
Figure 5 is a longitudinal sectional view corre- 
sponding to Figure 1 of a modifled horn in ac- 
cordance with the invention. 
Figure 6 is an end view of the horn shown in 
Figure 5. 
Figure 7 is an end view of another modifled 
horn in accordance with the invention. 
Figure 8 is an end view of still another modifled 
horn in accordance with the invention. 
Referring now particularly fo Figures 1 and 2, 
one form is shown. Seven individual horns 10 
are arranged in a group having a center horn 
with six other horns arranged around the pe- 
riphery thereof. All Of the horns 10 are in- 
dividually fltted with nozzles I I for the discharge 
of carbon dioxide into their interiors. A supply 
pipe 12 delivers liquid carbon dioxide fo the in 
dividual nozzles I I through a fltting I which bas 
an axial bore for receiving a pipe I leading to 
the nozzle of the center horn. The fltting a]so 
has opentngs I$ extending ]aterally thereof to 
receive elbow pipes I ]eading fo the nozz]es I I of 
the peripheral horns 10. The pipes I may be 
threaded or secured in any other suitable manner 
to the fltting 13. In order to assure .the maxi- 
mum eflïciency, it is desirable to prevent circula- 
tion of air past the exterior of the individual 
horns. This has been accomplished in thts em- 
bodiment by the provision of an outer shie]d 18 
which is shaped to more or less c0nform o a cir- 
cumscribed cone around the perlpheral indïviduai 
horns. An apertured front plate 19 closes the 
space between the individual horns  at this 
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point and adds to the rigidity of the structure 
by holding the individual horns in alignment. 
The exterior shield |8 lnay be either of flexible 
or oï colnparatively rigid lnaterial to protect the 
horns and the connections therebetween and the 
fltting |3, whichever is desired. 
It can be seen that the peripheral horns in. dis- 
charging silnultaneously with the center horn, 
forln a shield of carbon dioxide colnpletely sur- 
rounding the discharge of the center horn. ThuS, 
it is evident that the center horn discharges in 
an atlnosphere which tends to protect it from 
entrained air. However, itis tobe believed that 
this is hot the only shielding action possible. If 
the center horn were tobe olnitted the six re- 
lnaining horns would still be more efficient than 
six individual horns from the point of view of 
lninimization of entrainrnent of air during dis- 
charge. This is because any adjacent portions 
of the periphery of the discharge horns tend to 
mutually shield each other from the entrainment 
of air. Thus, itis possible to obtain the advan- 
tàges of the present device with a slnaller num- 
ber of horns than is shown, and itis, of course, 
peferable that whatever number is chosen the 
horns should be arranged to give the smallest 
outside periphery possible. The shielding ef- 
fect has a further result which has been round ad- 
Vhntageous in that the range, or distance, over 
which the horns can project carbon dioxide snow 
inuseful quantities and concentrations, is greatly 
increased when the horns are clustered as shown. 
This is apparently due to the fact that the pro- 
jected lnatter is largely carbon dioxide gas and 
Cdrbon dioxide snow, both of whîch are denser 
than the circulnalnbient atmosphere, and conse- 
quently, the projected lnatter is hindered less by 
the atlnosphere than it would be with entrained 
air. 
Referring now fo Figures .3 and 4, a modiïled 
f0rm of discharge device is shown in which a 
greater numoer of horns is provided. In this 
f0rm nineteen individual discharge horns are 
h0wn and the construction is generally silnilar 
to the forln shown in Figures 1 and 2. However, 
ifl 0rder to provide sufiïcient room for the branch 
pipes, a fltting 20 is provided with a nulnber of 
rows of openings for receiving various conduits 
'.2| leading to individual horn nozzles 22. This 
structure is also provided with a peripheral shield 
23 and a front shield 4 which serves the purpose 
of protecting the discharge fÆom entrainlnent of 
air as lnuch as possible. 
in the form of the invention shown in Figure 
5, outer Shield 24 is extended as indicated at 25 
to separate the issuing carbon dioxide vapor and 
ShOW froln the surrounding atlnosphere until 
velocity has dropped somewhat so as to lessen the 
entrainlnent of air. The cluster of smaller horns 
positioned therein is constructed in the saine 
mannr as shown in Figure 1 and the parts have 
beën identifled with the saine nulnerals. By this 
construction/the flow froln the various horns is 
Shielded until the various streams have inter- 
lningled and 10st some of their turbulence so that 
a stream of better carrying quality is provided as 
wel! as one 'in which the entrainlnent of air is 
minilnized. The outer end of this forln of the 
horn is shown in Figure 6. 
Another form of the invention is Shown in 
Fig.tïre 7 in which a plurality of small horns $0 
afWlnade with a triangular cross sectional shape 
so. that the various horns fit together to close 
.the interstices therebetween and thus prevent the 
'ntrainment Of air. The horns lnay b secured 
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together along their length in any suitable man- 
ner such as by the use of rivets, screws, or the like, 
or they lnay be cemented together to provide 
rigid structure. Likewise, as in the case of the 
5 previous embodiment, if .desired, an enveloping 
shield lnay be placed over the cluster of horns 
and extended slightly beyond the outer edge 
thereof to improve the flow. 
In Figure 8 still another elnbodilnent of the 
10 invention is disclosed in which a plurality of 
slnall horns 32 of generally frusto-conical cross 
sectional shape are arranged in a ring surround- 
ing a center horn 34 of hexagonal cross sectional 
shape. This construction is also advantageous in 
15 preVenting interstices between the horns and thus 
prevents the entrainment of air from this source. 
As described in connection with Figure 7, the 
the horns may be attached together along their 
length in any suitable lnanner such as by the 
2O use of rivets, screws, or the like, or they may be 
celnented together to provide a rigid strUcture. 
It is thus apparent that an improved large ca- 
pacity discharge horn has been provided of best 
efiïciency without the necessify of extending its 
25 diameter and length which mighî roduce an un- 
wieldy and cumbersome device. 
While the invention has been described and il- 
lustrated with reîerence to specific embodiments 
thereof, it wil! be understood that other embodi- 
3o lnents may be resorted to without departing from 
the invention. Therefore, the form of the inven- 
tion set out above should be considered illustra- 
rive and hot as lilniting the scope of the following 
clailns. 
35 I clailn: 
1. A discharge device for projecting carbon di- 
oxide for tire extinguishing purposes colnprising 
a plurality of nozles, supply conduit lneans to 
deliver carbon dioxide to the nozzles, a plurality 
40 of shields each positioned about a nozzle, the 
shields arranged with their ourlet ends contiguous 
so that the discharges therefrom have a mutually 
shielding effect, and space closing lneans posi- 
tioned between the supply conduit and the ourlet 
45 ends of the shie]ds to preveït the entrainment of 
aii" from between the shields. 
2. A discharge device for projecti carbon di- 
oxide shOW comprising a plurality of nozz]es, a 
supply conduit ad'apted to de]iver liquid carbon 
50 dioxide, a hollow lnember connected to said con- 
duiç, conduits forming a communication between 
said lnember and each of said nozzles, a plural- 
ity of gradually tapeïing shields each surround- 
ing one of said nozzles, said shields being 
55 ranged with theii mouths contiguous and space 
closing means positioned btwen the supply con- 
duit and the outlet ends of the shields fo prevent 
the entrainment of air from btwen the ends of 
the shields. 
60 . A discharge device for projecting carbon di- 
oxide ShOW colnprising a pluraiity of nozzles, a 
conduit adapted to deliver liqid carbon dioxide, 
a hollow member connected to said conduit, con- 
duits forming a communication between said 
65 lnelnber and each of said nozzles, a plurality of 
gradually taperin shields Sul'rounding each of 
said nozzles, said shields being arranged with 
their lnouths continuous, and a front plate clos- 
ing the spaCes betwen the outer ends of the 
70 shields to .prevent the enrainlnent of air from 
between the shields. 
4. A discharge device for projecting carbon di- 
oxide for tire extingUishing purposes colnprising 
a pluralitF of nozzles, conduit lneans to dliver 
75 carbon dioxide te thé nozles, a plurali-ty of shelds 



each positioned about a nozzle and forming in- 
terstices between their ourlet ends, the shields 
arranged with their ourlet ends contiguous so that 
the discharges therefrom bave a mutual]y shie]d- 
ing effect, and space closing means for the inter- 
stices between the shields to prevent entrainment 
of air from such interstices. 
5. A discharge device for projecting carbon di- 
oxide for tire extinguishing purposes comprising 
a plura]ity of nozzles, conduit means to deliver 
carbon dioxide to the nozzles, a plurality of sma]l 
shields each positioned about a nozzle, the shields 
arranged with their ourlet ends contiguous so 
that the discharges therefrom have a mutuä]ly 
shie]ding effect, and an outer shield enclosing the 
smaller shields fo prevent the entrainment of air 
from between the shie]ds. 
6. A discharge device for projectmg carbon di- 
oxide for tire extinguishing purposes comprising 
 plurality of nozzles, conduit means to deliver 
carbon diode to the nozzles, a plurality of small 
....... shièï'ëh positioned about a nozzle and form- 
ing interstices between their outlet ends, the 
shields arranged with their ourlet ends contiguous 
so that the discharges therefrom have a mutual]y 
shielding effect, au outer longer shield enclosing 
the smaller shields, and  front plate, the longer 
shield and the front .plate closing the spaces be- 
tween the shields to prevent the entrainment of 
air from the interstices between the shields. 
7. A discharge device for projecting carbon di- 
oxide for lire extinguishing purposes comprising 
a plurality of nozzles, conduit means to deliver 
carbon dioxide fo the nozzles, and a plurality oî 
shields each positioned about a nozle, the shields 
arranged with their ourlet ends contiguous and 
pointed in generally the saine direction so that 
the discharges therefrom have a mutually shield- 
ing effect, the shields constructed and arranged 
with their outer ends shaped fo adjoin each other 
to prevent entrainment of air from between the 
ends of the shields. 
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8. A discharge device for projecting carbon di- 
oxide for tire extinguishing purposes comprising 
a plurality of nozzles, conduit means fo deliver 
carbon dioxide to the nozzles, and a plur;ality of 
5 shields each positioned about a nozzle, the shields 
arranged with their outlet ends contiguous so that 
the discharges therefrom bave a mutua]]y shield- 
ing effect, the shie]ds having a cross sectional 
shape at their outer ends of triangular shape so 
]0 as to fit together to prevent entrainment of air 
from between the ends of the shields. 
9. A discharge device for projecting carbon di- 
oxide for tire extinguishing purposes comprising 
ä plurality of nozzles, conduit means to deliver 
 5 carbon dioxide to the nozzles, and a ring of shields 
each of genera]ly frusto-conical cross sectional 
shäpe and each positioned about a nozzle a cen- 
ter shie]d of hexagonal cross sectional shape also 
positioned about a nozzie, the shie]ds arranged 
20 with their ourlet ends contiguous so that the dis- 
charges therefrom have a mutually shielding ef- 
fect, the shape of the shields permitting them fo 
fit together to prevent entrainment of air from 
between the ends thereof. 
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